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ABSTRACT 

Significant progress has been made in the understanding of 
vibration of circular cylinders subjected to flow, Including 
development of analysis techniques and experiments on fluid 
forces, damping, stability boundary, and general structural 
response. This report summarizes the flow-induced vibration of 
circular cylinders in quiescent fluid, axial flow, and crossflow, 
and applications of the analytical methods and experimental data 
in design evaluation of various system components consisting of 
circular cylinders. 

The information is organized into five general topic areas: 
Introduction: Chapter 1 presents an overview of flow-induced 

vibration of circular cylinders. It includes examples of flow- 
induced vibration, various fluid force components, and nondimen- 
sional parameters as well as different excitation mechanisms. The 
general principles are applicable in different flow conditions. 

Quiescent Fluid: Fluid Inertia and fluid damping are discussed in 
Chapters 2, 3 and 4. Various flow theories are applied in 

different situations. The main results are the characterization 
of fluid effects on structural response. Emphasis is placed on 
isolated cylinders, multiple cylinders and circular cylindrical 
shells. 

Axial Flow: Axial flow can cause subcrltical vibration 
and instability. Chapter 5 summarizes the results for Internal 
flow, while Chapter 6 considers the external flow. Both 

theoretical results and experimental data are examined. 
Crossflow: Different excitation mechanisms can be dominant in 

different conditions for crossflow. Those include turbulent 
buffeting, acoustic resonance, vortex excitation, and dynamic 
instability. Appropriate excitation mechanisms are presented for 
a single cylinder, twin cylinders, and a group of cylinders. 

Design Considerations: Applications of the general methods of 
analysis in the design evaluation of system components are 

described and various techniques Co avoid detrimental vibration 
are presented. In addition, available design guides on this 

subject are discussed. 

The results prsented in this report are expected to be useful 
not only to designers but also researchers in this field. 



